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Sampling is so common in everyday activities that it
goes almost unnoticed. This is judgmental sampling.
Yet statistical sampling, which is far more precise,
is ignored by many businesses. Why?

A SAMPLE OF STATISTICS
by Brian P. Boas
Seidman & Seidman

have value,
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ball as it was where he threw the
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between the business examples and
the others is that often the business
samplings are interpreted mathe
matically. This is statistical sam
pling, whereas the former is judg
mental sampling.
The purpose of this article is to
make the benefits of statistical sam
pling more widely known in a non
technical manner. It describes sam
pling applied to the annual in
ventory count required of so many
businesses by the fact that they
have a certified audit. Similar ap
plication is appropriate, of course,
whenever a business needs to know
its inventories, whether at audit
time or not.
The normal medium-small to
Management Adviser

medium-large business does not
have the internal capabilities to set
up its own statistical programs. Ac
cordingly, it should be these sized
businesses to which this discussion
is of greatest value. Thus, the arti
cle will be primarily concerned
with the inventory-taking proce
dures of medium-size companies
and with applying statistical sam
pling methods to these procedures.
Naturally, it is not the duty of
the auditor to determine an exact
dollar valuation for inventories,
even if this were possible. The audi
tor must satisfy himself that the
total inventory is reasonably stated,
and this fact permits statistical
methods to be used by the client in
lieu of a complete count of inven
tories. The AICPA’s committee on
auditing procedure has stated:1
In recent years, some companies
have developed inventory controls
or methods of determining inven
tories, including statistical sam
pling, which are sufficiently reliable
to make unnecessary an annual
physical count of each item of in
ventory. In such circumstances, the
independent auditor must satisfy
himself that the client’s procedures
or methods are sufficiently reliable
to produce results substantially the
same as those which would be ob
tained by a count of all items each
year. ... If statistical methods are
used by the client in the taking of
the physical inventory, the auditor
must be satisfied that the sampling
plan has statistical validity, that it
has been properly applied and that
the resulting precision and reliabil
ity, as defined statistically, are
reasonable in the circumstances.
Accordingly, it is seen that statis
tical sampling is appropriate for in
ventory counts by a company even
though it may be undergoing an
opinion audit.
Advantages of statistical sampling
lie in its being less time-consuming
and costly than a complete count
1 Statement on Auditing Procedure 43,
“Confirmation of Receivables and Ob
servation of Inventories,” New York,
American Institute of Certified Public
Accountants, 1970, p. 82.
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and in its results being readily eval
uated objectively. Regarding the
former advantage, needless to say,
it takes less time to count some of
a group of items than it takes to
count all of them. Examples of sav
ings in business situations follow:2

A common carrier found that, al
most every time, it could estimate
certain accounting information
within one per cent of the true value
from a statistical sample of less
than one-half of one per cent of its
monthly volume of 1,000,000 items.
A manufacturing company dis
covered that it could satisfactorily
estimate the value of a substantial
segment of its inventory from a
sample count of approximately ten
per cent of items in inventory.

A wholesale company was able
to make a highly accurate estimate
of a LIFO cost index from a sample
of less than one per cent of its items
in inventory.
From the above it can be imag
ined what savings might result from
replacing complete observation by
statistical sampling techniques for
determination of inventories.
As stated above, statistical sam
pling gives objective results, as com
pared to judgmental sampling,
which is very subjective. With sta
tistical sampling, the reliability
(probability that the results as we
determine them are representative
of all items under investigation),
the precision (allowable error), and
the sampling method must be se
lected, and these are subjective.
All other procedures are objec
tively performed—calculation of
sample size, which items to select,
and measuring the results of the
sample. With judgmental sampling,
reliability and precision are not
even usually stated and are only
subconsciously thought of. The
sample is subjectively selected, and
results are not mathematically mea
2 Cyert, R. M., and H. Justin Davidson,
Statistical Sampling for Accounting In
formation, 1st ed., Englewood Cliffs, N.J.,
Prentice-Hall, Inc., 1962, p. 2.

sureable. With statistical sampling,
management might desire to be
95 per cent certain that total in
ventory is stated within $2,000 of
the actual; these specifications could
not be made with judgmental sam
pling. In a day when better infor
mation regarding all aspects of bus
iness is demanded, unnecessary
subjectivity is being eliminated.
Statistical sampling is a step in this
direction. It is not suggested that
subjective feelings be ignored,
whether for management or for
audit purposes, since such feelings
may produce truths not apparent
from coldly logical figures. It is
suggested, though, that statistics as
a tool be utilized when practical,
since not to do so is inefficient in
terms of time, cost, and information
received.
Survey findings

This author mailed a question
naire to 192 companies. Of the 34
replies, only three companies used
statistical methods for selection of
which inventory items to count in
connection with their annual audit.
And only two of these used the
same methods and applications at
times other than during the annual
audit. It is also interesting to note
that only seven companies had pre
viously considered use of statistical
methods for counting inventories for
their annual audit, not including
those presently using such methods.
Nine additional companies stated
they will consider such methods
and applications (annual audit) in
the foreseeable future.
A summary of the responses to
this writer’s survey appears on pages
44-45. In addition to the question
naire, a cover letter was sent which
provided the following definitions:

Inventory—Merchandise held for
resale to customers.
Statistics—Application of mathe
matical laws of probability to sam
ple selection and interpretation of
the results. Merely selecting items
by a statistical (e.g., random) sam
ple would not be considered use of
statistical methods; the results must
be interpreted mathematically.
43

EXHIBIT—SURVEY
STATISTICAL SAMPLING FOR DETERMINATION OF INVENTORIES
SURVEY RESULTS
FOR ANNUAL AUDIT
$1-5*

ITEM

million

$5-10

million

$10-50

$50-100

million

million

Company uses statistical methods for selection of which inventory items to count and
for evaluation of the results

1.

1(a) Company uses these methods for all types of inventory

1(b) Company uses these methods to estimate error in perpetual inventory record, and
thereby the total inventory cost, by adjusting the total cost as per the perpetual

records (as opposed to directly estimating total inventory by determining average

costs of inventory items)
1(c)

Statistical procedures were set up by internal personnel only

1(d) Statistical procedures were set up by internal personnel and the accounting firm

that performs the annual audit

1(e) Confidence level(s) and precision(s) currently used were set up by internal per
sonnel only
1(f)

Confidence level(s) and precision(s) currently used were set up by internal per
sonnel and the accounting firm that performs the annual audit

Company has thought about using statistics for inventory determination (not including

2.

those already using it)
Company will consider statistics for inventory determination (including the below

3.

companies, in Item 4, that had considered this in the past; not including those already
using it)

Company has and will consider statistics for inventory determination (not including
those already using it)

4.

Company has considered statistics for inventory determination but does not plan to

5.

consider this in the foreseeable future (does not include any already using it)
TOTAL COMPANIES RESPONDING

6.

*No companies with annual sales under $1 million responded.
**The only company in the $10-50 million sales group which had statistical procedures for determining inventories (for both audit and
non-audit purposes) did not reply to the question of who set or recommended confidence level(s) (reliability) and precision(s). Possibly

there was confusion as to statistical and other sampling methods.

Perpetual Inventory—A record of
inventory quantities on hand that
is updated currently, based upon
purchase and sales of inventory. If
this is done by computer, the print
out might not be daily but might
be monthly; the same principles
apply, however, and this would be
a perpetual inventory.
Estimation sampling will be used
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for illustrative purposes in this ar
ticle, since it is the most applicable
to inventory valuation. A recent
survey has reported that CPA firms
in the Los Angeles area, according
to replies from 22 organizations,
employ estimation or attribute sam
pling twice as often as discovery
sampling and five times as fre
quently as acceptance sampling.3
Thus, discussion of estimation sam
pling in particular seems directly
relevant both to CPA firms and
their clients.
By way of definition, “estimation
sampling” estimates the total quan
tity of a certain characteristic (e.g.,
dollars of cost) of the population.
Other basic areas of statistical sam
3 Jacobs, John, “Statistical Sampling—Is
It Being Utilized?,” The California CPA
Quarterly, March, 1971, p. 15.

pling are “attribute sampling” (esti
mating the frequency with which
a certain characteristic occurs with
in a population) and “discovery
sampling” and “acceptance sam
pling” (all of which determine with
certain assurance that the rate of
occurrence of a specified character
istic does not exceed a certain rate).
Application of statistical methods
initially involves determination of
the population (e.g., all inventory
items), specifying the information
to be obtained (e.g., the cost), set
ting the precision desired (e.g., ac
curacy within $2,000), specifying
the reliability desired (e.g., a 95
per cent probability), and selecting
a sample type (e.g., estimation).
Continuing with our application
of statistical procedures to inven
tory determinations, one of the ini
tial considerations for implementaManagement Adviser

EXHIBIT—SURVEY

STATISTICAL SAMPLING FOR DETERMINATION OF INVENTORIES
SURVEY RESULTS
FOR ANNUAL AUDIT

FOR OTHER THAN ANNUAL AUDIT

$100

million

Not

and over

shown

2

Total

$1-5*

$5-10

$10-50

$50-100

$100
million

Not

million

million

million

million

and over

shown

3

1

1

2

0

2

2

1

2

1

1

1

1

1

1

Total

0

1

1

1

1

1

1

1

1

**

3

3

7

1

1

3

3

8

1

5

11

2

4

1

5

12

2

2

1

1

2

4

3

1

5

3

1

4

11

13

34

11

13

34

tion of statistical sampling should
be analysis by department of the
cost of valuing the inventory using
the present means. If the present
methods are deemed inadequate in
any event, then the costs, by de
partment, of inventorying in an ap
propriate manner (other than with
statistics) should be considered.
Departments with highest inven
torying costs deserve prime con
sideration toward being the first
areas for implementation.
The best application is probably
where there are perpetual records.
In such circumstances the sampling
can be used to tabulate a total ex
pected error of the perpetual rec
ords. The inventory value, again
within our specified precision and
reliability, would be the total from
the perpetual record plus or minus
the expected error. Basically, the
May-June, 1973

2

1

7

0

expected error is determined by
comparison of actual counts to the
perpetual record amount, for those
items which were selected by sta
tistical sample. The differences are
evaluated in dollars. If the perpet
ual records are computerized, the
job is simplified in that the com
puter (which might even have its
own random number generating
program) can select the items to be
sampled (given the specified cri
teria) and, once fed the results of
the actual counts, can do all calcu
lations including producing the re
sults at various precisions and reli
abilities. With these procedures,
not only are inventories determined,
but the accuracy of the perpetual
records (internal controls) should
also be evaluated.
Perpetual records may or may
not have cost value extensions. The

first case is, of course, the easier,
since the initial cost valuation of
the total inventory is known (or is
easily determined by adding). “Ini
tial” here merely refers to the fact
that the valuations have not been
adjusted for findings from the sta
tistical sample. Where there are no
cost value extensions, the items
must be so valued prior to selection
of the sample. As a practical matter,
where a significant number of in
ventory items are the same type as
were in the previous year’s inven
tory, and pricing at perfectly cur
rent prices is an extreme project,
last year’s cost prices might be used.
I hope no reader thinks I am sug
gesting any misstatement of inven
tories; the fact of the matter is that
the sample testing of quantities and
cost extensions will properly ac
count for the differential. As always
45

with statistical sampling, isolated
extremes would be excluded and
treated separately. Such would be
the case where, when inventories
are being initially priced based
upon last year’s cost figures, a few
items had immensely disproportion
ate cost increases and the effect
was significant in amount.
When technique is appropriate

Statistical procedures may be ap
propriate where there are no per
petual records, whether this be for
part or all of the inventory. Items
can be selected by any one of a
variety of methods, including from
a part number listing, from bin
number, from shelf space (e.g.,
shelves numbered, and maybe
further segregated into, say, threefoot lengths), from pallet numbers,
or from specified floor space areas
(numbered). Numbers would nec
essarily be correlated to the items,
bins, areas, or whatever is being se
lected for sampling if numbers do
not already exist. For example, 12foot shelves segregated into threefoot areas could be indicated by a
four-digit number, the first three
digits representing the shelf num
ber, and the last digit representing
which three-foot area is to be se
lected. For the last digit, 1 and 5
might represent first three-foot area
(farthest left), 2 and 6 the second,
3 and 7 the third, and 4 and 8 the
fourth (farthest right); four digit
numbers selected which ended in 0
and 9 would be discarded.
It must be remembered that in
ventory valuation by statistical sam
pling where there are perpetual
records involves evaluation of the
error of the initial cost valuation of
the inventory (from the perpetual
records). This is contrary to the sit
uation in which there are no per
petual records; in this case it is the
total inventory cost that is being
directly estimated, with no consid
eration of the error of any prelim
inary valuation (since there was
none). The application of statistics
where there are no perpetual rec
ords might be appropriate where
there are shelves of merchandise,
bins of parts, containers of chemi
46

cals, warehouses of goods on a
single floor area, and so on. The
principle would be to determine
average cost of inventory per shelf
(or foot of shelf space), per bin,
per container, or per square foot
(or yard) of floor space, and so on,
respectively. Of course, for exam
ple, shelves of fine jewelry would
not be in the same sample as
shelves of linens, and large bins of
copper parts would similarly not
be in the same sample as large bins
of lead metal parts (unless there
was about equal shelf space of fine
jewelry and of linens, or there were
equal numbers of bins of copper
parts as there were of lead metal
parts, since no statistical difference
would result). Knowing the aver
age cost of inventory per unit
means that multiplying this by the
number of units (shelves, bins, con
tainers, or square feet or yards, all
of which would be necessarily
known factors) will result in the
cost of the total inventory.
Separating the inventory

A stratified sample may be de
sired. For instance, the unit value
(again, unit is inventory item, stor
age area, or whatever is the basis
of selection) of items in one area
(e.g., warehouse or portion thereof)
may be significantly higher than
in another area. In such a case, the
sample size can be reduced by sam
pling and interpreting the two
areas separately and by then com
bining the results.
Additional reasons for separating
the inventory into two or more
areas may be that the storage meth
ods are different or that some areas
have pre-numbered parts and others
do not. Or a perpetual inventory
record may exist for only part of
the inventory. Again, in such cases,
two or more separate samples
might he taken because it would
be impractical to choose any one
selection basis to apply to all items.
As above, the separate results would
be combined for overall meaningful
statistical interpretation.
Statistical concepts often being
technically complicated, how is it
practical for a company to (1) de

termine if a statistical analysis pro
gram would result in significant
benefits, (2) set up such a program,
and (3) operate the system and
utilize its benefits? The service
should be provided by the com
pany’s independent accountants. If
the accounting firm is not handily
familiar with statistics, it should
still assist in the initiation of such a
system since (1) the firm may be
used by the client in answering
continuing questions about infor
mation derived from the system,
(2) the firm may be used by the
client in modifying the system to
meet changed conditions, and (3)
the accountants will be auditing
the system. The format of such a
system is necessarily one that is
technically correct and yet can
be followed by the company using
it. Toward the latter, there is ab
solutely no reason for the client
to be required to understand the
mathematical theories behind sta
tistics or even some of the details
behind application of its concepts.
The client must understand what
changes in his operations might
necessitate a variation in the statis
tical program, so he can bring these
questions up with his adviser on
the systems—his accountant, as I
have suggested. As a tool for using
a statistical program, the accountant
might submit to his client an easyto-follow list of procedures, with
blank spaces for answers, as illus
trated on pages 47 through 48. A
listing of conditions which, if they
change, might require an alteration
in the program should also be pre
sented for the client’s reference. No
matter what size the client, he can
today use a computer service center,
or his own terminal, or his own
computer, for assistance from selec
tion of random numbers to inter
pretation of results, depending on
the complexity and quantities in
volved.
What happens if the sample
which was to be final turns out not
to meet the reliability and precision
requirements? This should occur
only in rare instances, since a pre
liminary sample was selected (or
the prior year’s final sample used,
under conditions similar to those
Management Adviser

A PROGRAM FOR ESTIMATION SAMPLING7
This program can be used whether or not there are perpetual inventory records. The key to properly applying the program to the
existing circumstances lies in defining the population (Al) and the information to be obtained (A2). When there exist perpetual inventory
records, the population will be all inventory items (e.g., part number 827 would be one item, no matter how many of this part there

are), and the information to be obtained from the statistical sample will be the error, in dollars, of the perpetual records. Basically, the

total error is obtained by multiplying the average error of the sampled inventory items by the total number of inventory items. Of course,

once the dollar error is obtained, the total value for the inventory is obtained by addition or subtraction. This last step of addition or
subtraction is not part of the Program for Estimation Sampling.
When there are no perpetual inventory records, the population will be all units of shelf space, all bins, all areas of floor space, all
pallets, or all of whatever unit is most appropriate in the circumstances. The information to be obtained would be the total value of the

inventory. This is basically done by taking the average value of the

sampled units and multiplying this by the total number of units in

the population.

Judgments

Al. Population:
A2. Information to be obtained:
A3. Type of statistical sample:
A4. Precision desired (A): ± $

A5. Reliability desired (R):
A6. Total number in population (N):

Determination of Estimated Standard Deviation of the Population

A7. Select a preliminary sample of 30 (Preliminary n = 30) and complete the following "preliminary" column. Write commentary on

exactly how numbers were selected.

Mathematical

Notation

A8.

The total of all

values selected from

the

population is . . .

A9.

Square

each

value

selected.

The

total

Prelim.

Add'l.

Prelim.

Add'l.

Combined

n
∑ Xj
j = 1

of

these is . . .

A10. The number of items selected in this sample

n

is . . .

n

A11. A8 divided by A10 is . . . (the arithmetic

j=∑ 1
xj

X=

mean of the sample) . . .

n
x2

A12. A11 times All is . . . (the mean squared) . . .

A13. A10 times A12 is . . .

nx2

∑ (Xj2)-nx2

j = 1

A14. A9 minus A13 is . . .

n
∑ (Xj2)— nx2
A15. A14 divided by (A10 minus 1) is . . . (the

s2xj

estimated variance) . . .

J

n— 1

∑ (xj2)-nx2
A16. The square root of A15 is . . . (the estimated

standard deviation) (use square root tables)

S =
X

J = 1

J

n —1

Mathematical
Notation

Combined

Determination of Required Sample Size
A17. Given the desired reliability, the correspond-

ing U value, from Table 1, is . . .
A18. A16 times A17 is . . . (round to nearest

UR
Sxj•Ur

hundredth) . . .
A19. A6 times A18 is . . .

A20. A19 divided by A4 is . . . (round to nearest
tenth) ...

n•sXj•ur
N•SXj•UR
A

7 This program follows the methods for unrestricted random sampling with replacement for estimation of dollar values (“variables”)
Auditor's Approach to Statistical Sampling, Vol. 1, “An Introduction to Statistical Concepts and Estimation of Dollar Values,”

as illustrated in An
programed for the

American Institute of Certified Public Accountants by Teaching Systems Corporation, 1967.
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Mathematical

Notation

Combined

Add'l.

Prelim.

Determination of Required Sample Size

N•Sxj•UR
A21. A20 times A20 is . . . (round up to nearest

whole number) . . .
A22. 1.1 times A21 is . . . (the required sample

2

A

n = 1.1

N•Sxj•UR

size) . . . (round up to nearest whole number)

A

Completing the Sample

A23. Randomly draw the additional items to obtain the required

sample size (A22 minus 30 = additional items).

Write commentary on exactly how these numbers were selected.
A24. Complete A8, A9, and A10 for the additional items (not including the preliminary items).

A25. For steps A8, A9, and A10, add the preliminary figures and the additional figures; insert the results in the "Combined" column.
A26. Complete A11 through A16, in the Combined column. Hereafter,

only figures relating to the Combined sample will be used.

Determination of Estimated Value of Total Population

Mathematical

Combined

Notation

A27. A11 times A6 is . . . (the estimated total value of the population) ...

X =x•N

Determination of Reliability at Given Precision
A28. A4 divided by A6 is . . . (the maximum error of the mean, with precision of A4) . . .

Max. Ix-XI=A÷N

√n

A29. The square root of A10 is . . . (use table).

A30. A16 divided by A29 is . . . (the standard error of the mean) . . .

X

A31. A28 divided by A30 is . . .

Sxj
√n

URA

A32. The reliability corresponding to A31 is . . . (reliability, with precision of A4) (use

Ra

Table 1, page 49) . . .

Determination of Precision at Given Reliability

Mathematical
Combined

Notation
UR

A33. The U value corresponding to A5 is . . . (use Table 2, page 49).

Max. lx — XI

= Ur•σx

A34. A30 times A33 is . . . (the maximum error of the mean, with reliability of A5) . . .

Ar

A35. A6 times A34 is . . . (the precision, with reliability of A5) . . .

Summary: We are _______ % certain that the total value of the population is within $ of $. OR

(A4)

(A32)

(A27)

We are_______ % certain that the total value of the population is within $ of $
(A5)____________________________________________________________ (A35)

(A27)

If A35 is less than or equal to A4 and A32 is greater than or equal to A5, then the results are acceptable.

existing at the end of the prior
year) to determine the required
sample size. In such a case:

1. If a perpetual inventory was
used as the basis for sampling, then
the accuracy of this record is below
that desired (i.e., internal control is
poor), and record-keeping proced
ures should be revised to assure
reasonable accuracy of the system.
To determine the value of the total
inventory, which is an immediate
48

problem in the case of the year-end
audit being conducted currently,
the sample size must be increased
until the reliability and precision
levels are satisfied.
2. If there is no perpetual in
ventory, then the sample size must
still be increased until the reliabil
ity and precision specified are met.
Come next year, either the sample
size should be increased to meet
the apparent increase in standard
deviation (based upon this year)

or the sample (s) should be divided
differently than was done this year,
other things being equal.
In general, since some time will
have lapsed between the taking
(observation) of the inventory and
the discovery, in unusual cases, that
precision and reliability specifica
tions are not satisfied, a good cut
off record should be prepared and
the necessary information main
tained so as to be able to work back
Management Adviser

from the discovery date to the in
ventory date for any inventory
items subsequently selected to in
crease sample size.
For those companies which be
lieve it necessary to update their
perpetual inventory record in 100
per cent detail, the appropriateness
of a statistical sample at year-end is
not affected. Merely cycle count
those items not counted at year-end
throughout the remainder of the
year. This spreads the workload of
counting inventory evenly over the
year and allows counting when em
ployees have available time or when
other conditions are better suited
for this.
As has been done on occasion in
the past, one might raise the ques
tion concerning independence of
the auditor who performs manage
ment advisory services as suggested
above. While the accountant may
be “advocating” the procedures for
determining inventories, he is
“judging” primarily the accuracy
with which his client performs
these procedures. Thus, although
he is advocate and judge, he is
basically advocating one thing and
judging another. It is inconceivable
to me that an accountant would
recommend an unworkable account
ing system or procedures, including
one involving statistical techniques.
Accountants are required to work
within areas of their competence,
of course, and if they are not ex
pert in statistical applications then
they will not be setting up such
systems for consideration by a cli
ent. These thoughts, along with the
thoughts of numerous CPA firms
and third-party users of financial
statements with whom I have dis
cussed the subject,4 support my be-

4 Boas, Brian P., “Independence: Manage
ment Services by the Auditor,” a report
to the faculty of the Graduate School of
Business Administration of the University
of California, Berkeley, June, 1967. See
also Titard, Pierre L., “Independence
and MAS—Opinions of Financial State
ment Users,” The Journal of Account
ancy, July, 1971, and Hartley, Ronald
V., and Timothy L. Ross, “MAS and
Audit Independence: An Image Prob
lem,” The Journal of Accountancy, No
vember, 1972.
May-June, 1973

TABLE I
CONVERSION OF RELIABILITY PERCENTAGES TO U VALUES8

Percentage of cases (R) in which |x—X| will be no
more than U standard errors

U

65%

±

70%

± 1.04

.93

75%

± 1.15

80%

± 1.28

85%

± 1.44

90%

± 1.64

95%
99%

± 1.96

± 2.58

TABLE 2
CONVERSION OF U VALUES TO RELIABILITY PERCENTAGES'

U

R

U

R

U

0.1

7%

± 1.05

70%

± 2.05

95%

0.2

15%

± 1.10

72%

± 1.55
± 1.60

87%

±

89%

± 2.10

96%

±

0.3
0.4

23%

± 1.15

74%

±

1.65

90%

± 2.15

96%

±

31%

± 1.20

76%

± 1.70

91%

± 2.20

97%

±

91%

± 2.25

97%

92%

± 2.30

97%

93%
94%

± 2.35
± 2.40

98%

94%

± 2.45

98%

95%

± 2.56

99%

±

0.5

38%

± 1.25

78%

±

0.6

45%

± 1.30

80%

±

0.7

51%

± 1.35

82%

0.8

56%

± 1.40

83%

±

0.9

63%

± 1.45

86%

± 1.75
± 1.80
± 1.85
± 1.90
± 1.95

±

1.00

68%

± 1.50

86%

± 2.00

±

R

U

R

98%

or greater
U = number of standard errors of the mean
R = percentage of cases in which lx—X| will not exceed U

All percentages have been rounded down.

8 These tables are from An Auditor’s Approach to Statistical Sampling, Vol. 1 (Supplementary Sec
tion). “An Introduction to Statistical Concepts and Estimation of Dollar Values.” programed for
the American Institute of Certified Public Accountants by Teaching Systems Corporation, 1967, p. S-37.

lief that accountants will remain
quite independent for audit pur
poses even if they suggest methods
for determining inventories.
Responses to questionnaire

Consider the following comments
by companies responding to the
writer’s questionnaire. It should be
remembered that the respondents
are intelligent businessmen from
companies ranging from medium
small to one of the world’s largest.
1. One company was not using
statistical sampling because 100 per
cent verification of inventories was
desired and the company was not
willing to accept the margin of er
ror possible with statistical samples.
It is inconceivable to me that in any
case 100 per cent verification for fi
nancial purposes would be desired.
And, with statistics, the acceptable
error and probability are specified.

Undoubtedly the 100 per cent veri
fication is desired for internal con
trol purposes, and as stated previ
ously this might more efficiently be
done on a statistical basis at year
end and the balance on a cycle
basis throughout the next year.
2. Use of statistics in another
case was being postponed pending
larger inventories. This may be the
most valid reason. Yet some com
panies believe they might need
1,000,000 items before statistical
sampling becomes practical. Such
is not necessarily the case, although
the larger the number of items, the
better the application, other things
being equal. Most statistical tables
require a minimum of 200 ele
ments.5
3. Two respondents, based upon
answers they supplied, confused
judgmental sampling with statisti
cal sampling. Cycle counting also
5 Jacobs, op. cit., p. 12.
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Sampling is done every day

by everyone—the prospective

homeowner checking a new
house, the golfer testing the

wind direction . . . Statistical

sampling merely means the
person doing the sampling
can quantify the results . . .

he has more information at

his disposal.

may have been mixed up with sta
tistical sampling.
4. “The experience of others in
this same business was a complete
disaster,” writes one respondent. It
is only hoped that the reasons for
the disaster and the applications at
tempted are understood.
5. A few respondents indicated
that they had not tried statistics
because no pre-listing (such as a
perpetual record) of inventory
items existed from which to select
items. As previously stated, this is
not necessarily required. Besides,
other inventorying methods gener
ally require a listing of inventory
items in any event; thus, a listing
of items (inventory units, bins, or
whatever) with no quantities or
prices should usually pose no prob
lem.
6. The most interesting compari
son was between the replies from
two giants of American enter
prise, both within the same indus
try. One of the companies indicated
there was no practical use for sta
tistical sampling with respect to its
inventories. The other indicated sta
tistical methods were used in one
of its divisions and outlined the
system, which appeared ideal to this
writer. With a company of this size,
of course, all work was done
through its computer.
Sampling is done every day
by everyone. Statistical sampling
merely means the person doing the
sampling can quantify the results,
i.e., he has more information at his
disposal. He can vary the initial
factors selected and can quantify
the change in the results. Detail
comparisons can be made between
two similar groups sampled; re
sults can be mathematically com
bined. Given these facts, why are
not businesses using statistics more
often, in particular with respect to
determination of inventories? Every
business which is audited and has
inventories must have an inventory
count, and doing this through sta
tistical methods can satisfy all re
quirements, with possible time and
cost savings.
Unfamiliarity with statistics seems
to be the primary problem, both
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with the company involved and,
somewhat, with the accountants in
volved.6 For the accounting profes
sion, the American Institute of Cer
tified Public Accountants has made
good advances into the areas of sta
tistics by publication of its five vol
umes on An Auditors Approach to
Statistical Sampling. For the future,
statistics should be emphasized in
colleges and universities by being
required in some depth as part of
any business curriculum. For the
present, accountants should take
the initiative in becoming involved
in this area, and other companies
should take the time to inquire of
their accountants and other con
sultants about statistical applica
tions.
To keep perspective over the
whole issue of statistics, it should be
kept in mind that the inventory de
termination application of statistics
is but one of almost infinite pos
sible uses. “Quality Control of
Data Through Statistical Control,”
which appeared in the May-June,
1970, issue of Management Ser
vices (predecessor of Management
Adviser), for instance, illustrates
how data flowing through a system
might be controlled as to quality by
use of statistics. The specific exam
ple of statistics as applied to inven
tory determination was selected by
this writer because of its relevance
to so many businesses (at audit
time and otherwise), including ac
counting firms in that their account
ing and auditing involved inventory
determination procedures used by
their clients. This article will be
successful if it generates interest on
the part of businesses to have them
inquire about and use statistical
procedures toward their own bet
terment.
6 Ibid., pp. 9-16 and 33. (I have assumed
Los Angeles area CPA firms, from which
Jacob’s sample was taken, to be at least
as up-to-date in their knowledge and pro
cedures as those in other areas; my experi
ence supports this.) Also “use of statisti
cal techniques is still not widespread with
in the (accounting) profession,” accord
ing to Elliott, Robert K., and Rogers, John
R., “Relating Statistical Sampling to Audit
Objectives,” The Journal of Accountancy,
July, 1972.
Management Adviser

